Development of a high-copy-number plasmid via adaptive laboratory evolution of Corynebacterium glutamicum.
Beyond its traditional role as an L-amino acid producer, Corynebacterium glutamicum has recently received significant attention regarding its use in the production of various biochemicals and recombinant proteins. However, despite these attributes, limitations in genetic tools are still hampering the engineering of C. glutamicum for use in more potential hosts. Here, we engineered a C. glutamicum via adaptive laboratory evolution to enhance the production of recombinant proteins. During the continuous cultivation, C. glutamicum producing enhanced green fluorescent proteins was screened using high-speed flow cytometer, and in the end, we successfully isolated an evolved strain with a fluorescence intensity 4.5-fold higher than that of the original strain. Extensive analysis of the evolved strain confirmed that the plasmid prepared from the evolved strain contains the nonsense mutation in the parB locus, which mutation contributed to increasing the copy number of plasmid by approximately 10-fold compared to that of the wild type. To validate the usefulness of the high-copy-number plasmid, we examined the secretory production of endoxylanase and the bioconversion of xylose to xylonate using xylonate dehydrogenase. In the fed-batch cultivation, the use of the high-copy-number plasmid led to 1.4-fold increase in the production of endoxylanase (~ 1.54 g/L in culture medium) without cell growth retardation comparing cultivation with cells harboring original plasmid. The expression of xylonate dehydrogenase in the high-copy-number plasmid also improved the bioconversion into xylonic acid by approximately 1.5-fold compared to the original plasmid.